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[57|»* 

&£&ttft#lfe£ft&3glfiiliKg£(22, 4K 42), 

« ffl * l& KB *fl«J $ fHl(44)|PftMR) (40) 

ft«^^^Mft«$^(43)j£^^mitf^^tto 





(BJ)3T 1456^ 



tz m m * 4s 



***&ffl1|tttft*ft#« (20) *Mt* 7 ft 
tfi£1**ft#(T*+, #*^ft*ft*)#»44tft#*; 

■a js f a* ft ft *, $ */A#f * $ r ± ft 4p f - 

tft«tt*^B+W±*fi^*it^1»*ft**»J(«|fti|*ft 
£*>J&(40); 

^i£SW±*4f^^«*ft**»«tft*atffit», $ 

M**#*#ffitSWrt#1Sttft#*ft<l**ftft€l$, 
#JL ^*/ t ±*^^fitN-|3]9)»|ftl8^Jt -^$&*ft£ftft 

£Wrt»#ft$&*ft£ft, «#, JWJfi£*-**ife*ft«& 
aiftit4*S«l*tit#ftfi*ft, ##*=*fc**ft 

(426); W& 
#&$&£&(928) e 

*tttfi«S1lLEtffSnj:*«^1l*ft*^«r1lL*ft** 
*«r*tt«-ffi«#*ttft*fflr-9-*tSTjl* 0 
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3. fttt&*l#*2f0F&fttt*, 

ft: 

^*teftfi*tt-§3R«itViDl^thftfttta»; iff J., 

nftttTHltt*; 
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*P***tt*lr/hf TH1, JSl«#]0r2£&#*# 

f-^nHHt TH2 ft*, ih^t, TH2 /Jxf- TH1; flf J., 

« - HI MX fct ft; #£, *p* ft * ft fct r * f - TH2, ft 

& *40f * £ H ft »ft * ft ft JJf it * * 

*ft«l*at**«: f *P*TH2<r<THl, M&MJftii.&&&$M 

fllttTHl ftX; 
***tt*t r *f TH1, MttlM^fitffi*^*^*^** 

thi, uAffitabiwwiftita^fttkftft. 

f-^HPIlt TH2 ft*, jtb^t, TH2 /Jxf-THl; ffi J., 
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3 - fl RULTH2 i|D VX fckft. * R, *P*ft % +4* # r * f - TH2, JQ 
*P*TH2< r< TH1, I'J>A^i£i£»«ftft«# 0 

10. 8 t Jffitftft*, *#«E*. flriMaitf * 

£®t#t4ftft£t4£f r ft#&ftft : 

+, ®f&#£ftfttfft#fifti£& 0 

^***4ft#f*it^ft til 
&iSiMft*tft#t4fti£&; 

iflft * * tt ft ft tti ijnfe ^ ft i£ & 0 

12. + $ri£fti£&, ^yioi^jg^ 

*^ft#f-^i£Wtftffi*ftSf|i|x+S^1W4ftftS, fl* 

* * S ft # t£ ft ft # ft £ t r ft * & a ft ft : 

il * S ftis S ft #ri£ft ft £ ft 4 9 1#l&8L ft 

* ft ft ^ttfo^fiiN- R ft * ft at t ft ft Hi: in & * p , 4 j*f 
i£ft^ti*tr fti£& 0 

13. **fefiJ5*ll + #Ti£fti&&, J3*$£® 
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^a)«fc*ft##tt#*,*4#fiE*: 

H ft ♦* * * A * * * ft* TC2; 

= >Mft#, tt«/*±**ft*Aift»* 0 

BHtflr«ft*ft;fl5£, 

AJJMfc*ft#TC2 +,&##£*ft 0 

16. 14 Jffait** 



******** TCI *nTC2 t, *fi*ftilffi|«#tt; W 
*lt, 5 JB, TC2 + 

ft it * tfiifl* * A * It #7 ft it £ * A ± e" 0 
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ifc W % 



f i£lUf & ££&itftft#$C# 0 Werner Keesen f A* 1989 #■ 
2^21 Bmfith No. 4807033 HS^flt, fcfrT-'Mfcft* 

Sag, ii4E»Att***«iftfffflStt*« Q *^iE*»* 
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BMEG^^*ft. *SR?niit(BlJ:ftrt fcSR 

*. ^«««*»>»M* £ ft ft, teft#ft ftft 

R $ fg] *l ft *4t l» iR*. 



is 7 *^iBB4Tjt*nfrftaaH; 

B; 
B« 

»** > N*4»±Bft + effil^£«J|.*1»A. rT^A 

*. itttlt^ftAftW-f-T^No. 5247363 *I**|t«a. S 
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Wft 10 ± 0 te*#1t**flttfl «4t (FEC) 12 ±, 

teE «4frftit#&FEC 12 M&^+H. 14 

(FCS) 16 ±, 16 #Bff«fiDS 

fH&fr£±» fcs &&tL4* (*#. ii^ttfe^i+^ii) & 
fcs i6 fcfta^fflD. 

4Sft*JMtft*4tflf-* ED -feii ATCfr 18. TCft 18 nfiAf-Jfc 

ED #*5i4iiaJl**ft1IA, 

1993 #• 2 ^1 13 8M, Jf * 08/017 455, #11* "Apparatus 
For Concealing Errors in a Digital Video Processing System (JH 

* Rl ft* * A* l»tl»HJ)"ftyt fl * it # 

(RCA 86409A), xft 18 fe£ittttt«ft£*:£4t#i& ED it A 

»*, ffiH-Wrt»*i*ft*ft»«;.*«7TS« ll te»t*4t#i£m 
A - a—MtflH»iRA€*26 to 



26 J§#«ft 22 +#ft#*£fM. j^iffi^ 

S 3 #*1t**lBffl 2 + 26 -^gfcWfttf 

*. S 3 +. 7f M 30 fa 31 ^&W4H*fl* W&tB 

a*E«»ft* 8 *&*x30ftftil*B***B«fflftft«. 

ft, 4 jfcit^T, * b »rife*ft#*. **# b 
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TR + £ttfcft:&*|, att*£#B* TR tii^^^fe^ti. 

Ett*ttft-<ytt. Altt&ftflfT+fcSH^fcft 

« « 2 H # ft lift. *ft tt « T » * # *. «JB A" ft #iiL«. A 

frt ia^ft**fri ia**An#«a^fc*. Jt4#Bfi^ft* 
i£^iti± S A ft ? it 3f E fp s ft ft ft^Fg g N-^4«/h7A 
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ft £ W * at W It ft fl£, * « 7 * fcftfc*i£ a A 
x^ttlit ^ ft # f ffl**S R * ft # tBtt. « ft 
H\ # ffiftJ**« ft $ H ^ 0 

B 4 K(*fifflft»«;^{B*aStt*4tJ»ii[a* 0 pTttfcff* 

^K*8atfflftiS[«fc °]7A CA 95035 Milpitas(#fc*# 
•f) r^ftC-Cube Microsystems (C - i^tftS. 5J) XMft 

CLM4100 £«ftjjoit&ft] fttfcfrt, *#, »Ttt*|ffl*^ftft 
**fr**^.l***ft#**J^R$**»ft*7C 43 0 $* 
*° & $ * ft ^ J5 'J it it ft it f 1 «t $ * FFT *b & ft it 1 1 °t $ * 
IFFT*$i£ e Mffi, j8PS^Sitftftf*hStt*ftA1»*iRa, 

S$&IDCT. 

S4+, *S4E«ft20ft*!tft«lt*^W**#t3i» 

ftftfttfc*l*40, ttflt^tE^jtft^ftrtifftfc 44-i± 

Sft&i&t, »*Jft40 /A#fi|ft 22 IRtB E£*#flfflftS#fc 

t*E,*ff«ffimit«. *>At-[s«^iift>5v-fi*TRft# 

^T^te^-^#l'tilli 1 JXl't#«IS.41 + , 

4ftftS#J» 40 ftfifrJT, ^31*42^ Eftfr 

tff o ft * ft f #t & ft (DSP) pf * , « *P *T W /A Texas (# ft jp *f ) 
jHJ Dallas (i*ft#f) $ ft Texas Instrument Inc. (#£p#ftUt£ 
3) X«TMS320 *?iJftDSP 0 /Aifr#Mft^tBitift®aft 

«, ^*^£^^*^SJft®1tE^fi4^*#*^*f 0 ^J^, *p 

NXN>Mfc*ft*Eft, «^TK(A#1»*4i 
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«t**ttft#E***«*ft#. 

A* Theta (M) i&*T* e ^#flf* 41 g #- 

«, *#, *»3£ftli*'«»ftttt«**(TR), ##£ija£J& 

*1t ^*tS&42 ±, W«atfT#*£*f. (TR) ft^tt,^ 

#&ATheta(T) ie*T*.«J§, Theta (M) f b Theta 

r d = cos(Thcta(M) - Theta(T)) 
ft A. r 4 # * ffl 1|L# A ft * * tt * t . 

AHLtfi£x(i, j) g x fn g v : 

* y 

gx = x i-l.j + t * x i-l.j-l + X i.j+1 " X i j*I + X i+l.j+l ' x i+l.j-l (1) 
gy = x i+l.j-l - x i-l.j-l + x i+l.j * x i-l.j + x i+l.j+l * x i-l.j + l ^ 

itttS-f jfi^T^J 3X3 Prewitt #ft*tjfcit*f-: 





" -1 


0 


1" 




"-1 


-1 


•1" 


9x = 


-1 


0 


1 




0 


0 


0 




-1 


0 


1 




1 


1 


1 
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G = Vg x 2 + gy 2 4> = tan-t(g y /g x ) (3) 

f" 8 ##frDl~D8 fr*4i±HMBJfitt*#1fc*il*# (i, 

i*#*ftHL*4#(i,i)->N**ft. ili±te#*#ft±#£ft* 
fcjSf 16X16 4H**tt*EI*. £f v #^ f H *b*£J:ft*fttejS 

£ffl 5 + , 135° FILTER (»*»h 

90° FILTER *d H FILTER ft£# 0 4#fc H FILTER #7$ + , % 
ftftfi-Jftftfi^^^BA^JSEftit***:. £##90° FILTER 



135°FILTER + , **4«-**i6f" 135° ft S 

-ft; th&&^£ij3--ftft^; #£**ft!J3-ft*o 0 -5**** 

ij3 - ft ft # * * ft ft * Theta (M) « £ £ ft * ft ffl ft # £ 0 

fWii#^^*«T#«^«, bp tea i ft** 

(DSP) 42+iMr. "Ttt*1R**^«**TRftfflflt# 

*, ff iiit* 7C43 *$&#TRft1*#8:#, te*ft#«SJ#1* 

H4i +, fr%&mft%8Lftm&, 

ID 

#^7 TOP "l.TOP, TOP+1, BOT - 1, BOT ^ 

bot+i ft, Bp^f-ij[«#ft*±j!r*iT#ft***«*t, *pS 

6 0PT O tf^MPEG ftjg, 

2X2 Mli^ftft^S, 8X8 'Mttft 

* ft 3* 8 x 8 ^ * ft # x*,tf * ft* ( ffttt) , H # ft 

*#tft-^#**^feft, l£fe££#+tt£«ftttEII*# 
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±i£tT 0 j£i£l)*JL *tf MPEG & 6 8 # o 
f , #*4n»DSP 42 JL. *'JJl£*iJg40 S*JDSP 42, tt«lt*T 

IVtopIIVtop-iI 
„ = VtOP^Vtopxi 

" iVtopIIVtop+iK 

r , = V BOT*VrOT.| 

J IV bot ||V B ot-iI } 

r , = ^BQT* Vrhta i 
!V B OTilVBOTVll } 

Vbot^Vtop 
3 !V B OTllV T Opl j 

r , 'VbotIIVthpi 

°" (MAX(IV BOT ||V TO pl))2 

m 

r m = (Kl)Max(r 5 , 0) + (K2)Max(Max(n, r 2 ), 0) 
+ (K3)Max(Max(ri, r 2 ), 0) + (K4)r 6 . 

K1-K4 «^«tt4^«'J* 0. 6.0. 15.0. 15.0. l e ft*, * T 
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MPEG&fi«a*1»«9-»«fti#a*iE5*^ttt* (I*), * 
#»rtlit5**lft* (PS), **» ft*oJ§ftiSi#*:f ft* (B 

W). **##-#a5*^ta^ftW. ****** rl~r6 ^J#- 

fct fc#ttttfr#M-*t*. Bit, 4ft««*a*ttt», tffc 
fiiS^fctxtftftTaii*. ii**i*?ttflffltt*J*40, A DSP 

£t±#73-#it#o 6#r*&*f#ft#£S {80}, 3«i*ijr 

{81}, tt*4**tffl*5««*t*Hft^t,.*i*^ttt 
*£m StiGii-5**«*lft^ttr(n)a«*T{83} 0 
&-*Mfc'fe«H-*Sft*t, lWma-3PfJ* {82}, ttflf*^ 

t<n*^#*ift e *p*tfli#*i*, wea^ftfi^t, text 

f&-tf#ftfctte#ti«£** {84} 0 I 

*{82}, M«iT<ii-^* {85}, w«*^t:in*S4Pft«^rsi*; 

tt{86}: 

v (n) = cos (vb (i) ^ vb (i + 1 ) £ fs] ft * A ) 
kft, vb (i) vb (i + 1) fcjS^ *HM* | J* (i) (i + 1) ft j§ ft 

*p*£ {85} t, a-?t*T>iP^^^ft^f , Mmimti, 

{87}, tt«***54W>N*iPK4«#ft** 0 *P*£ffltf* 
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ft«*fi*t, «««"F«#S*it#*l**ttv(ii) {88}: 
v(n) = cos(vf(i)ij vf(i+ 1)4:|51 

* A, Vf (i) fP Vf (i + 1) # f - £ #j * g £ (i) (i + 1 ) ft t ft 

to 

t, itlf^tft^ttvl; *h4-Xtttfc*t. it**t*#t4v2, 
ft A 

vl = cos (vb (i) J* vb (i + 1 ) £ W ft * A ) ; la A 
v2 = cos (vf (i) J7 vf (i + 1) ify&M) 

5i-xt*ft*lft*ttv(n)*vl fav2 + ft&**{89} 0 & 
fei^#-^t* (M*P, *P®6#f,T, TOP. TOP-1; TOP. 
TOP + 1 ; BOT, BOT - 1 ; BOT. BOT + 1 ; BOT. TOP) , #JL$j£7 

fejSft^tfe^ttLXii, ifttTfe^{90}, E*t€ 7 

£$#rf (j££&) 0 fr*£»#fttf#**tJl£, JUJR.2B 
T - ?t {80} , # in * * t If] E ft*t€ * 7 , MS* T ?'J # 

ID 

N 

r m = !K(r.)v(n) 

1 

ft&, k (n) tf^ttfi*^ 1*1*1, ftttftH; ffi*. tff 

p 
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15 15 

( I I TOPijTOPPij) y TO? ;, y TO pp 

Ja i= Q iio 14 

r = 11 16 

P STD(TOP) STD(TOPP) 



^**;TOPP u *Axt*A^«*±**«rJ[«|*»13|Lttt; STD 
ft*#4«*o4*^S)a*TOPP Bt, ft * g & TOP ftit*i 

*t, »**Top*ia* ; 4Top*ia*ftit«T, fjfflifc 

tff - T # # 'BOT 9+ N K S it BOTP T IX H # ft if 
fn J& (BOT) T it #, *Jit# r p tt t ft * #fr * Bt H * * 

r=3Kr p ) + 32(r d ) + 33(r m ) 
it ft, 3l> 32, 33 *^«tttt^*J*0.6,0.2,0.3 o Jt 

^ttiUttttflRHlTHl, «*»BiRjl!|*fflBtfi|ft*, BPf'Jft* 

I f - M ft « iPJ * 0 **r/Jxf-#,Tfc4Pffl11l**tt«itttn PR. 

ltTH2 (TH2 < TH1) , fit MUM* ft A fiR rtti;*£ft#* 

ft# 0 *P£TH2<r<THl, l§£I'J*ft Tlgififcft SB fcHfr 
l*Rft*ttfl^*aft*T. TH1 fo TH2 ft*«tttt^#J* 0. 9 fo 
0. 4 0 
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33 tft*->Mft£#*: 0 

Jttr^r^ r^JfTttZ*. B 7 + , t *, it#A* r p {60} 0 & 

ft*#te**{64}. 

40 + , tefc*tt*ft r ^ S^n Utt THl fn 
TH2inttlfc«U Wr^f THl, I'Jiti±Btf0]ft#A±^^** 

*f TH2, «4itftAfiHftif*aftffllliR. *TBHHt^xflr 
#1**41 #£, teiSAf*l^iniiJS|BIrtftft44± 

ft £ f*j i* b ft & ft * g a RJ ft. 

E 9 +, *900 *igf- tlitifeftffi^tittt^it*** 
*ft«*,*7c90i *^^*^tB,tft»i4**#Aft«fr 0 

**tft*it<l*rtlft#ieiDJ!l#it*|j|| (mask) 904 ± 0 

i7Df'J FFT 903 ±, fcFFT A ± ft £ *Xfcfef|#AfeK 904 ± a 



904 #^^gf|5&g 135° FILTER (ffl.5 + ) #+£ftft 

FFT 906 ±, «ft3tff&£&, I^*^±#*SfSlAt^908 
(* g 908 *^Iff#«S 41 ft — FFT 903 ifb IFFT 906 ft 

MijDHj^^ £ M' (916) ft FFT 914 ± c jtfc^, ^£ft»912 

^ib*&*r-WftSi»|i*TR, #JL, ##;M'J/ C £&$&# 

TR' (918) ft FFT 914 ± 0 fe* M' *D TR' ft ft J/FFT £fti/o2]$ 

920 ±, jfcft 920 ^^^^ft^^^ii^ft^^n^^ 

&lt&& 922 t, fc^^^ll | M' [i, jj -TR' [i, j] | 4*tV 

in a tbft. ifcRft 922 ft$r&&*]>A& M' *P TR' t ft #ft## 

Y [i, j] (927) ft&#r& 926 e *P*fci-f *ft [i, j] ft *tt 
^WfV, H , Jg*'m*S926 ^^M' + ft£ftM [i, j], 

Y [i, j] 0 *PJMij£-F#iJt [i, j] ft*tt*f- 

V, «tt«it*# 926 ik**TR' t«f*ftTR [i, j], Aft ft £ 
ft # ft Y [i, j] 0 fc M |$ Y [i, j] i? D 3 ^ ± ft # ft ft # ft ft & FFT 7C 
# 928± 0 T ^tei^-^^EfJ#fitH 900 t, # J., ft*ff«, 
*£i£-i±8(&*, *T MiE*7C 910*i 926 ||3 A® 4 ft $x 40 
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+/*rttte*«920 !P922 1J3 A$7G 42 f l^fe^X 914 928 
'J3A$7C43 t). 

#*#«927 *ft£A«#*j*ftxftY p, a ^u^a^ 

B5»**** 0 1^*4**926 + &*i±«ft-*p 

# ft ft ft ii }ft it * *l 7 $ f^3 M H ffl fc^ttft/J^ftfflUt^ 

KUt*^** 920 *i 922 J»f»*talt. *4#tt«T, 

m' T r' ski*, fi^, *iR*attra*. 

Kfcftftfctftft. fc.fcrftfctf**, M\ * TR\ « M' 

^TR'ft*£4 o 

*ftflU £^G(fr*ft^ftfi|ti6a*j*4. Bio 

v ft^5t c siot, te^t^Top 

(l00l)^l;ji!iJ^TOPP(l002)ftfe^ftflli / nIij^4^ 1 t^^fe 
«&f§-1003 ±.4-HFFT(1004) +, ^iJHtattf 
*i/0lij$xl005 ±, xft 1005 

tt***ftftfiftF (DIFF) ] fiffV, ^N*«t±iftF 
(DIFF)ftfl-J-*, fc*tV«**#^*tt**#Jkft90% o 
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e = § I (J 

F (DIFF) = e^^-^lt^a*^^fti ? Dfe i l L ^mm 
e = K4 % m 

ft + ft * $ ftiLl*] ft ft * et , ft* 41* 

*ft M [i, j] , # JL, >Ai*TR' + jfcttftjR ft, 

Y[i, j] e 
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33. 











B 











I 




3. 





2 





I 



I 



I 



KHr p ) +K2(rJ +K3(r d ) =r, 



.62 



63 



.64 



3 



«1 3^ $ 



82 >^ \^ * ,84 





V sO 



86. 



v = cos(vb(i) vb(i+ 1) 



88. 



v = cos(vf(i)ij vf (i + 1) 



9 8 



89. 



vl = cos(vb(i)-5 vb(i + l) 
v2 = cos(vf vf(i+l) 
v = max( vl, v2) 



J 



4 











M 











900 




M(i,j] - TRM 

ID 



920 



M' 



914. 



TR* 



FFT 



918 



I 



TR ^912 



*/5 922 #f 















M 













908 



910 



^ 926 



927 



IFFT 
928 



ftt* 



9- 



TOP 



" J 001 
Kr 



TOPP 




1003 



1002 



FFT 



1004 



t = F(DIFF) 

ttJL^rffl 



1005 



a io 



5 



